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(57)Abstract: 

PURPOSE: To calibrate a wavelength in a short time 
according to environmental conditions by providing a 
wavelength calibrating part forming a bundle of rays for 
calibration between a light source and a spectroscopic 
means and detecting a change in position on a light 
receiving element of a wavelength peak existing on the 
bundle. 

CONSTITUTION: A rotating disk 20 (switching means 
200) for switching over a bundle of rays for 
measurement to a predetermined state is provided 
between a light source 1 and a spectroscopic analyzing 
part 5. When the bundle of rays for measurement is cast, 
the bundle which has transmitted through a wavelength 
calibration part (calibration filter) 20a formed on the disk 
20 becomes a bundle of rays for calibration having peaks 
at a pair of specific wavelengths, so that an array-type 
light receiving element 7 can support it with a 
wavelength received at the element 7. At this time, a 
peak position detector 71 detects wavelength peak 
positions of the bundle for calibration on the element 7 as time proceeds, and a wavelength 
calibration confirming means 72 determines that an optical system has stabilized when a change 
in the light received positions is at a predetermined value or less. Thus unstable factors due to 
environmental conditions such as temperature can be eliminated, allowing an analyzer to be 
warmed up in a short time. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light source to which the sample (S) of the measuring object irradiates the bundle 
of rays for measurement at the test section (30) in which **** is free (1), the spectrum which 
carries out the spectrum of the bundle of rays for measurement which reflects said test section 
(30) from transparency or said test section (30) — with a means (6) the array mold photo 
detector (7) which receives said bundle of rays for measurement by which the spectrum was 
carried out — having — the optical-path top of said bundle of rays for measurement — said 
light source (1) and said spectrum — between means (6) The wavelength-calibration section 
(20a) equipped with the proofreading filter made into the proofreading bundle of rays which is 
made to penetrate said bundle of rays for measurement and has the wavelength peak of a piece 
at least is prepared. It is spectral-analysis equipment which performs spectral analysis while 
performing a wavelength calibration. It has a peak location detection means (71) to detect with 
time the location change on said array mold photo detector (7) of said wavelength peak (A) 
which consists in said proofreading bundle of rays. Spectral-analysis equipment equipped with a 
wavelength-calibration check means (72) to distinguish that the wavelength calibration was 
completed when said location change with time became below a predetermined value. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is a thing about the spectral-analysis equipment which 
analyzes components, such as grain proposed recently, by the spectral-analysis technique. 
Further in a detail The light source to which the sample of the measuring object irradiates the 
bundle of rays for measurement at the test section in which **** is free, the spectrum which 
carries out the spectrum of the bundle of rays for measurement which reflects a test section 
from transparency or a test section — a means and the array mold photo detector which 
receives the bundle of rays for measurement by which the spectrum was carried out — having - 

- the optical-path top of the bundle of rays for measurement — the light source and a spectrum 

— between means The wavelength-calibration section equipped with the proofreading filter 
made into the proofreading bundle of rays which is made to penetrate the bundle of rays for 
measurement, and has the wavelength peak of a piece at least is prepared, and it is related with 
the spectral-analysis equipment which performs spectral analysis, performing a wavelength 
calibration. 

[0002] 

[Description of the Prior Art] Since the configuration which calculates the amounts of 
components, such as grain, based on a measuring type is used for this kind of spectral-analysis 
equipment, recognition of of which frequency light is received by which component of an array 
mold photo detector is very important for it. Therefore, artificers performed the wavelength 
calibration for whenever [ of sample measurement / every ], and they have proposed the thing of 
the proofreading which detects, checking the correspondence relation between the frequency of 
the light received, and the component number in an array mold photo detector. And when 
proofreading in such configurations conventionally, the stable state of the light source and 
optical system was secured with the cure of carrying out fixed-after powering on time amount 
neglect, or not turning off the power for the purpose of stabilization of optical system, 
(guarantee). That is, warming up of several hours was conventionally carried out by the manual 
after powering on. 
[0003] 

[Problem(s) to be Solved by the Invention] However, simple, in usable component analysis 
equipment, since the environmental conditions, such as temperature, are not fixed, it is difficult 
[ it ] to make warming up time amount uniform on the spot. When warming up set up 
comparatively longer is performed for every measurement of a sample still as mentioned above, 
this takes a long time and the practicality as a device is missing. Therefore, the purpose of this 
invention is to obtain the spectral-analysis equipment which ** proofreading aiming at a 
wavelength calibration to an environment condition, and can perform it in a short time. 
[0004] 

[Means for Solving the Problem] When it has a peak location detection means detect with time 
the location change on the array mold photo detector of the wavelength peak which consists in a 
proofreading bundle of rays and a location change with time becomes below a predetermined 
value, having had a wavelength-calibration check means distinguished that the wavelength 



calibration was completed has the description configuration of the spectral-analysis equipment 
by this invention for attaining this purpose. And its operation and effectiveness are as follows. 
[0005] 

[Function] That is, while the wavelength peak location which the spectral-analysis equipment of 
this application is equipped with a peak location detection means and a wavelength-calibration 
recognition means, for example, is in the proofreading bundle of rays with time on an array mold 
photo detector with a peak location detection means after powering on of the light source is 
detected, the location change situation of this wavelength peak location is grasped. And when 
this location change becomes below a predetermined value with a wavelength-calibration 
recognition means, it is distinguished that the stability of optical system was attained. Therefore, 
the problem of stabilization that it is influenced of environmental conditions, such as 
temperature, by the location in which spectral-analysis equipment is laid is solved rationally. 
Therefore, it is what **(ed) by the perimeter environment for about 10-40 minutes, and what 
had taken 2 hours (it becomes long in order to surely take an insurance side) for the former, for 
example, warming up, uniformly can be performed. 
[0006] 

[Effect of the Invention] therefore, in the spectral-analysis equipment of this application, the 
wavelength calibration which influences the precision of spectral analysis most can be made into 
certain and the thing which was excellent in respect of dependability and operability, while the 
accuracy of measurement is markedly alike and improves from the spectral-analysis equipment 
of the conventional configuration, in order to carry out for a short time. Generally, when the 
object which performs spectral analysis is component analysis, the quadratic differential value of 
the spectrum of the transmitted light in the specific wavelength of plurality (3-4 pieces) or the 
reflected light is made into the basic data of the measuring type which determines the amount of 
component analysis, but while being able to perform accuracy testing of this basic data by 
adopting the above-mentioned configuration, the quick nature of an activity is also securable. 
Therefore, even if it could cancel automatically the effect of degradation of the dirt of the 
container which contains rapid fluctuation of ambient temperature, secular change, and a sample, 
and the lamp as the light source etc. and performed full automatic operation, the spectral- 
analysis equipment which can maintain the accuracy of measurement was obtained. 
[0007] 

[Example] The spectral-analysis equipment which makes Sample S the cereals which are one 
example of the spectral-analysis equipment in this invention is explained below. 
[0008] The first optical system 2 by which spectral-analysis equipment fabricates the bundle of 
rays for measurement from the light source 1 and the light source 1 as shown in drawing 1 , The 
sample attaching part 3 by which the bundle of rays for measurement from the first optical 
system 2 is irradiated, The second optical system 4 which condenses the bundle of rays for 
measurement which penetrated the sample S held by the sample attaching part 3, and the 
spectral-analysis section 5 which is an example of the light-receiving container which carries 
out spectral analysis of the bundle of rays for measurement condensed by the second optical 
system 4 are arranged in accordance with an optical axis P, and it constitutes. 
[0009] Said first optical system 2 from which said light source 1 is constituted by the tungsten 
halogen lamp was equipped with lens 2a which fabricates the bundle of rays which goes to said 
sample attaching part 3 to a parallel pencil of rays, and it has the change means 200 which 
switches this bundle of rays to a predetermined condition on the optical axis P of the bundle of 
rays for measurement further between the light source 1 and the spectral-analysis section 5 
(setting in the example the spectral-analysis section 5 side of the sample attaching part 3). As 
this change means 200 is equipped with the rotating disk 20 which rotates to the circumference 
of an axis and it is shown in drawing 2 , a rotating disk 20 Wavelength-calibration section 20a 
equipped with the proofreading filter which is made to penetrate the bundle of rays for 
measurement, and is made into a proofreading bundle of rays, The hoop direction is equipped 
with 20d of notches which pass reference section 20b which is made to penetrate the bundle of 
rays for measurement, and is made into a reference bundle of rays, covered section 20c for dark 
current measurement which intercepts the bundle of rays for measurement, and the bundle of 



rays for measurement as it is. And when a rotating disk 20 rotates to the circumference of a 
revolving shaft 21, the condition of the transmitted light is switched to each condition. Here, the 
time interval to which the bundle of rays for measurement penetrates each part can be set as 
arbitration by controlling the rotational frequency of a rotating disk 20. Now, as shown in drawing 
3 , the above-mentioned proofreading bundle of rays is a bundle of rays equipped with the 
specific wavelength region (lambdal !ambda2) peak of a pair at least, and can take 
correspondence between each component which constitutes an array mold photo detector, and 
the wavelength of the light which each component receives from the physical relationship of the 
correspondence component location of the array mold photo detector 7 which will receive the 
peak wavelength and such peak wavelength of the pair specified beforehand. 
[0010] Container 3a made from silica glass constitutes said sample attaching part 3, and it has 
held the grain as a sample S in the container 3a. This container 3a is constituted free [ **** ] in 
preparation for the condition of estranging from the condition of crossing an optical axis P, and 
an optical axis P, to the test section 30 along which the optical axis P of the bundle of rays for 
measurement passes, in **** means 30a so that it may illustrate. Said second optical system 4 
consists of condenser lens 4a which makes the bundle of rays which penetrated said sample S 
condense in the incidence hole 5a location of said spectral-analysis section 5, and black box 4b 
which prevents penetration of the harmful light to an optical path. 

[001 1] black box 5b made from aluminum which carries out proximal [ of said spectral-analysis 
section 5 ] to said second optical system 4 — preparing — the inside of the black box 5b — an 
incident ray bundle — a spectrum — the spectrum to reflect — the concave grating 6 as a 
means, and a spectrum — the array mold photo detector 7 which detects the reflected bundle- 
of^rays reinforcement for every wavelength is formed, and it constitutes. Moreover, between 
said incidence hole 5a in the optical path for measurement in said black box 5b, and said 
concave grating 6, the reflecting mirror 8 made to turn and reflect the incident ray bundle from 
said incidence hole 5a in a concave grating 6 is formed. That is, said spectral-analysis section 5 
is the spectrometer of a polychromator mold. 

[0012] Fixed installation has been carried out at the photo detector fixed part 9 prepared in said 
black box 5b on the distributed optical path of the bundle of rays by said concave grating 6, and 
said array mold photo detector 7 consists of silicon (Si), a plumbous sulfide (PbS), or a 
germanium (germanium) sensor. The detecting signal from this array mold photo detector 7 is 
sent to the processing means 70, it is processed by this processing means 70, and spectrum 
related information, such as a quadratic differential value of that processed spectrum and a 
spectrum, is called for. Furthermore, linkage with the above-mentioned change means 200 and 
the processing means 70 is taken by the control means 10. And it is constituted so that each 
component value can be computed according to the measuring type stored in the processing 
means 70 from spectrum related information. Now, with this processing means 70, it has the 
peak location detection means 71 and the wavelength-calibration check means 72 for checking 
the stabilization condition of the wavelength calibration which is the description configuration of 
this application, and this optical system, and is constituted by the equipment of this application. 
First, based on drawing 4 , work of the peak location detection means 71 is explained. In this 
drawing, an axis of abscissa shows the component array condition (a component number 
increases as it estranges from an axis of ordinate) of the above-mentioned array mold photo 
detector, and the axis of ordinate shows the quantity of light which each component receives. 
The wavelength region to illustrate is a thing near [ which receives light near / which is planned 
if a wavelength peak is beforehand formed in the transmitted light of a proofreading filter / the 
wavelength ] the component. By interpolating the quantity of light data of a total of seven points 
of three points to a specific main wavelength component (shown on [ a1 ] drawing) 
approximately, respectively, as A shows to drawing 4 , it is a wavelength peak location (in the 
location corresponding to the component number in an array mold photo detector). 1/100 unit of 
the distance set up by the component number — a wavelength peak location — deducing — it 
asks. In this drawing, the continuous line, the broken line, and the alternate long and short dash 
line show change of a peak location with time. Now, the peak location data caught by doing in 
this way are memorized for every measurement time, and the comparison with the last peak 



location data is made. And when the variation of peak location data is settled within constant 
value, it has the wavelength-calibration check means 72 to which it is supposed that the 
wavelength calibration of optical system was completed. These means are specifically the 
processing configurations on software. Although a wavelength calibration is completed in fact by 
[ as shown in drawing 3 with such a migration check of a peak location / which take the 
correspondence relation between the wavelength of the wavelength peak location of a pair, and a 
component number at least ], the check of the calibration accuracy accompanying stabilization is 
completed by the former check. 

[0013] According to drawing 5 R> 5, a structured format explains the sequence of the spectral- 
analysis equipment of this application of operation below. Processing of data is performed by the 
processing means 70 interlocked with the above-mentioned change means 200. 

1 Measurement Initiation (Wavelength Configuration Data Collection Process-First Stage Story) 
This condition is in the condition shown in drawing 5 (b), container 3a is held to the test section 
30 at the condition of having returned to private life, and there is nothing in a test section 30. On 
the other hand, a rotating disk 20 takes the condition that wavelength-calibration section 20a 
which is in the zero condition is located on an optical axis P. And if the bundle of rays for 
measurement is irradiated, the bundle of rays which penetrated this wavelength-calibration 
section 20a is made into the proofreading bundle of rays which has a peak on the specific 
wavelength (Iambda1lambda2) of a pair, this proofreading bundle of rays will be received by the 
array mold photo detector 7, and the correspondence of it with each component and wavelength 
will be attained. This is performed for every sample measurement. At this time, the above- 
mentioned peak location detection means 71 and the above-mentioned wavelength-calibration 
check means 72 work, and the check of the stability of optical system and the check of the 
wavelength which each component with which an array mold photo detector is equipped receives 
are performed. Now, the condition of change of the peak wavelength location behind powering on 
in this working state was shown in drawing 6 . the drawing 6 (**) — the peak location of 
wavelength where (**)s differed, respectively — being shown — **** — being with time at 

intervals of 5 minutes what is illustrated — setting a wavelength peak location is 

calculated by the peak location detection means 71, and 25 minute or subsequent ones when 
light-receiving location change of proofreading with a wavelength of 740.0nm becomes 0.03 or 
less with the wavelength-calibration check means 72 is judged that the stable state of optical 
system is acquired. Thus, the data collection of a wavelength calibration is completed. 

2 Reference Data Collection Process (Second Stage Story) 

This condition is in the condition shown in drawing 5 (b), like said process, container 3a is held to 
the test section 30 at the condition of having returned to private life, and there is nothing in a 
test section 30. On the other hand, a rotating disk 20 takes the condition that rotate and 
reference section 20b is located on an optical axis P. And if the bundle of rays for measurement 
is irradiated, the bundle of rays which penetrated this reference section 20b will be made into 
reference light by penetrating the references (rubbing glass etc.) in a measurement condition 
(temperature), and a reference source Rd will be obtained. 

3 Dark Information Gathering Process (Third Step) 

This condition is in the condition shown in drawing 5 (Ha), a rotating disk 20 rotates and covered 
section 20c for dark current measurement is located on an optical axis. Therefore, in this 
condition, ON light of the light is not carried out to the array mold photo detector 7, but the dark 
information D in a measurement condition is acquired. On the other hand, container 3a to which 
restoration of the sample into container 3a was performed is moved to a test section 30. 

4 Perform a wavelength calibration (processing on software) in the processing means 70 after 
ending the process of the wavelength-calibration processing-process above. That is, the 
wavelength of the light received by the component of the component number p of arbitration is 
derived from the relation between the peak wavelength (lambdal, Iambda2) of said pair, and the 
number of the component of the pair which receives this for example, with primary relational 
expression. 

5 Sample Data Collection Process (Fourth Step) 

This condition is in the condition shown in drawin g 5 (d), container 3a is located in the test 



section 30, and measuring beam pencil of lines will penetrate a sample. On the other hand, a 
rotating disk 20 takes the condition that rotate and 20d of notches is located on an optical axis 
P. Therefore, the bundle of rays for measurement is irradiated and the sample information Sd 
can be acquired by receiving the transmitted light which has penetrated the sample. 
6 According to the following formulas, the absorbance d as information on a spectrum condition 
is obtained from the sample information Sd acquired in process of the calculation process above 
of an absorbance and other spectrum data, reference source Rd, and the dark information D. 
Absorbance d=!og ((Rd-D)/(Sd-D)) 

Furthermore, spectrum related information, such as a quadratic differential value in the 
wavelength field of the above-mentioned absorbance spectrum and a spectrum, is obtained and 
outputted. Furthermore, the quadratic differential value of the spectrum in two or more specific 
wavelength is used, and the component value of each components in a sample (moisture, protein, 
etc.) is calculated. In this operation, in the spectral-analysis equipment of this application, since 
a wavelength calibration, reference measurement, and dark output measurement are performed 
for every measurement, the amount of components can be specified correctly. Therefore, the 
dependability of measurement improves. 
[0014] [Other Example(s)] 

(**) the thermal radiator (blackbody furnace) as the light source 1 which cannot limit to this, can 
set up suitably according to Sample S and the measurement purpose, and has continuous 
radiation throughout infrared radiation although the tungsten halogen lamp is used for the light 
source 1 in the previous example — in addition, the light source 1 of a mercury-vapor lamp, Ne 
discharge tube, etc., the laser which emits light in the homogeneous light for measuring Raman 
scattering can be used, and the configuration can also be changed suitably. 
(**) In the further above-mentioned example, although the bundle of rays for measurement 
which penetrates Sample S analyzed, it is good also considering this as the reflected light. 
[0015] (**) Although it was made to pass through each phase by equipping a change means with 
a rotating disk and rotating this in the above-mentioned example As shown in drawing 7 , at least 
each part only equips the plate-like member 22 with (wavelength-calibration section 20a, 
reference section 20b, covered section 20for dark current measurement c, 20d of notches), and 
it is good by moving this member 22 to an optical axis P also as what determines the condition 
of the bundle of rays for measurement. 

(**) In the further above-mentioned example, although the sample container was moved to the 

test section in the third step, this has just only realized the condition that Sample S is in a test 

section 30 in the fourth step. A means to perform this is called a **** means. 

(**) In the above-mentioned example, although the example which calculates a component 

analysis value (component content) from an absorbance quadratic differential spectrum was 

shown, this can also be constituted so that a flavor value may be calculated, when a sample is 

rice. 

[0016] In addition, although a sign is described in order to make contrast with a drawing 
convenient at the term of a claim, this invention is not limited to the configuration of an 
accompanying drawing by this entry. 
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